Gastrointestinal stromal tumor (GIST) is a rare mesenchymal tumor of the gastrointestinal tract that has been associated with the formation of fistulas to adjacent organs in few case reports. However, GIST with enterohepatic fistula has not been reported. Here we report the case of an enterohepatic fistula that occurred after embolization of a liver mass originating in the distal ileum. An 87-year-old woman was hospitalized for melena. On initial conventional endoscopy, a bleeding focus in the gastrointestinal tract was not found. Because of massive hematochezia, enteroscopy was performed through the anus. A protruding, ulcerative mass was found in the distal ileum that was suspected to be the source of the bleeding; a biopsy sample was taken. Electrocoagulation was not successful in controlling the bleeding; therefore, embolization was performed. After embolization, the patient developed a high fever and severe abdominal tenderness with rebound tenderness. Follow-up abdominopelvic computed tomography revealed an enterohepatic fistula between the liver and distal ileum. The fistula was treated surgically by segmental resection of the distal ileum and unlooping of the liver mass.
INTRODUCTION
Gastrointestinal stromal tumor (GIST) is the most common mesenchymal tumor originating in the digestive tract. GISTs are thought to arise from the interstitial cells of Cajal in the normal myenteric plexus [1] . GISTs most commonly occur in the stomach (60%), followed by the jejunum and ileum (30%), duodenum (5%), colon and rectum (5%), and, rarely, the esophagus and appendix [2] . However, they account for less than 1% of all gastrointestinal (GI) tumors [3] . It is estimated that up to 6000 new
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Online Submissions: http://www.wjgnet.com/esps/ bpgoffice@wjgnet.com doi:10.3748/wjg.v19. i43.7816 cases are diagnosed in the United States every year [4, 5] . Before the late 1990s, these mesenchymal tumors arising in the GI tract were most often classified as smooth muscle tumors or neural tumors. In the 1990s, investigators noted similarities between GIST cells and the interstitial cells of Cajal, a group of cells located in the muscularis propria and around the myenteric plexus throughout the GI tract. These tumors may not cause any symptoms unless they are in a certain location or grow to a certain size. GISTs are often found because they cause bleeding into the GI tract. Other symptoms can result from the mass effect of the tumor causing abdominal discomfort, nausea, vomiting or early satiety. The critical determinants of GIST behavior include tumor size, mitotic rate, and location [6] . The liver is the most common site of metastasis from GISTs, and liver metastases are a major determinant of patient survival [7, 8] . Complications such as abscess formation, fistulae or perforation are rare but can be seen during treatment [9, 10] .
Here we describe the case of a patient with ileal GIST with an enterohepatic fistula caused by tumor necrosis after therapeutic embolization for the control of active bleeding.
An 87-year-old woman was admitted to the emergency department because of melena that occurred the day before. She had been taking antihypertensive medication for 7 years and was not taking aspirin or other antiplatelet agents. She had a history of cholecystectomy, total abdominal hysterectomy, and right hemicolectomy due to GI bleeding. At admission, her vital signs were stable; laboratory findings showed anemia with a serum hemoglobin concentration of 7.8 g/dL and leukocytosis with a white blood cell count of 14000/mm 3 . A definite bleeding focus was not found on upper endoscopy and total colonoscopy. On a subsequent capsule endoscopy, a small amount of fresh blood was seen in the small bowel but the exact bleeding site was not identified. Abdominopelvic computed tomography (CT) showed a 5.7 cm × 5.2 cm heterogeneous enhancing mass in segments Ⅴ and Ⅵ of the liver (Figure 1 ) adjacent to the distal ileum and multiple ill-defined low-attenuation lesions that were thought to represent metastases.
On the 9 th day of hospitalization, she showed massive hematochezia. Single-balloon enteroscopy was performed through the anus, and a large protruding mass with central ulceration, which was suspected to be the bleeding focus, was found on the distal ileum ( Figure 2 ). After an enteroscopic biopsy of the ileal mass was taken, active bleeding occurred that was not controlled by enteroscopic electrocoagulation. The patient refused surgical treatment for the active ileal bleeding. Therapeutic angiography was performed; however, no extravasation of the contrast was found in the inferior mesenteric or superior mesenteric arteries. Because a liver mass adja- 
Figure 2 Large protruding mass on the distal ileum (enteroscopic findings).
A large protruding mass with ulceration was found on the distal ileum. 
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cent to the small bowel had been seen on the abdominopelvic CT, it was suspected that the protruding mass in the distal ileum originated from the suspected malignant liver mass. Based on the assumptions that the bleeding lesion originated from the hepatic mass and was supplied by the hepatic artery, a branch of the right hepatic artery was embolized, and there was no evidence of additional bleeding in the GI tract (Figure 3) . The biopsy specimen showed that the ileal mass was a GIST with more than 20 cells undergoing mitosis per 20 high-power fields (Figure 4) . After the embolization, the patient developed fever and right upper quadrant pain. On repeated abdominopelvic CT 5 d after embolization, newly developed internal necrosis and a direct communication with distal ileum were identified in the previously seen liver mass ( Figure 5 ).
Segmental resection of the distal ileum and unlooping of the liver mass were undertaken, and fistula formation between the liver mass and the distal ileum was found intraoperatively. The gross specimen of the resected ileum showed a large fistula orifice that connected with the adjacent liver ( Figure 6 ). Histopathologic examination of the surgical specimen obtained from the resected distal ileum and adjacent liver mass showed that both specimens were identical with GIST on immunohistochemical staining. After the operation, the patient refused chemotherapy and was transferred to a convalescent hospital. She died 6 mo later of multiple organ failure after recurrent GI sepsis.
DISCUSSION
GISTs with intraperitoneal rupture or organ invasion have rarely been reported [11] . Nonetheless, an enterocolic fistula can be caused by prior surgery, malignancy, and infection [12, 13] . In similar situations, albeit very rarely, enterohepatic fistulas can develop with GISTs.
We presented a case of an enterohepatic fistula that occurred after embolization of a metastatic liver mass from a malignant GIST. An active bleeding site was not found on initial upper endoscopy and colonoscopy. Abdominopelvic CT demonstrated a 5.7 cm liver mass adjacent to the small bowel.
On initial workup, there was no evidence suggesting that the hepatic mass was the source of the GI bleeding. After enteroscopy by the anal approach because of the patient's massive hematochezia, we found an exophytic mass that was thought to be connected with the hepatic mass and the cause of the bleeding. Therefore, embolization of the right hepatic artery supplying the liver mass was performed. However, within 24 h of arterial embolization, the patient developed fever and right upper quadrant abdominal pain, indicating that fistula formation between the liver mass and distal ileum occurred.
As the patient had undergone several previous abdominal operations, we assumed there was a strong possibility that intraabdominal adhesions were present, specifically between the small bowel and liver. High mitotic rates (> 20 per 20 high power field) also suggested
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that the tumor was likely to be invasive. Therefore, it was highly probable that the primary ileal tumor directly invaded the adjacent liver and then developed multiple hepatic metastases. Embolization of the right hepatic artery was performed to control the patient's massive hematochezia, and necrosis of the hepatic tumor gradually organized into a fistula.
There have been several cases of GIST with abscess formations, perforations, or various fistulas [9, [14] [15] [16] [17] . However, GIST with a hepatic fistula is a unique presentation that has not been reported to our knowledge.
Watanabe et al [9] presented a similar case of GIST with a vesicocutaneous fistula during treatment with sunitinib. Sunitinib has anti-tumor and anti-angiogenic effects that cause necrosis, similar to our case in which arterial embolization induced visceral necrosis, with a resulting fistula in both cases.
In conclusion, we have reported a case of an enterohepatic fistula that occurred after embolization of a metastatic liver mass in an ileal GIST. It is important that physicians consider the possible complications, such as fistula, perforation and abscess formation, during treatment of highly invasive GISTs. 
